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Fig. 1. Sampling stations (●) in the Doi and Takakawa
Streams. The Doi and Takakawa Streams are tributaries of the
Niyodo and Kagami Rivers, respectively.?
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Table 1. Environmental characteristics, density and biomass of the benthic invertebrate communities and freshwater crabs in the
Doi and Takakawa Streams. Asterisks (*) indicate values excluding freshwater crabs?
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Table 2. Density of the benthic invertebrate communities (ind/m2) in the Doi and Takakawa Streams.?
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Fig. 2. Density of the benthic invertebrates per square meter belonging to each body-size range in the Doi and Takakawa Streams
in each season. D: Diptera, E: Ephemeroptera, M: Megaloptera, P: Plecoptera, T: Trichoptera, O: others.
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Fig. 3. Cumulative individual number of the benthic invertebrates per square meter when the fraction of the next smaller 1-mm
size range is added to the body-size range in the Doi and Takakawa Streams in each season. D: Diptera, E: Ephemeroptera, M:
Megaloptera, P: Plecoptera, T: Trichoptera, O: others.
Table 3. Values of exponent (a) and coefficient of determination (R
2
) for the relationships between body size and individual
number given in Equation (1).
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Fig. 4. Cumulative biomass of the benthic invertebrates per square meter in the Doi and Takakawa Streams in each season. D:
Diptera, E: Ephemeroptera, M: Megaloptera, P: Plecoptera, T: Trichoptera, O: others.
Table 4. Values of exponent (a) and coefficient of determination (R
2
) for the relationships between body size and biomass given in
Equation (1).
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Fig. 5. Cumulative biomass per square meter of the benthic invertebrates excluding individuals greater than or equal to 5 mm in
body length in the Doi and Takakawa Streams in each season. D: Diptera, E: Ephemeroptera, M: Megaloptera, P: Plecoptera, T:
Trichoptera, O: others.
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Abstract
Quantitative samplings of benthic invertebrates in
streams usually take a great deal of effort and time, due to
sorting and identification of small individuals. The aim of
this study is to find the patterns of increase in the
cumulative individual number and biomass per unit area
when individuals of smaller size classes are taken into
consideration. Qualitative samplings were conducted at
two upstream sites of the Niyodo and Kagami Rivers,
Kochi Prefecture, western Japan, in October 2015 to
August 2016. The benthic invertebrate community was
dominated by the Baetidae and Heptageniidae (order
Ephemeroptera) in individual number, whereas the
dominant taxa in biomass differed between seasons and
sites. The number of individuals with body length greater
than 5 mm accounted for at most 30% of the whole
invertebrate community. In contrast, the biomass of
individuals with body length greater than 5 mm
accounted for at least 70% of the whole invertebrate
community indicate values excluding freshwater crabs.
The cumulative number of individuals when smaller size
classes of 1-mm intervals were included into the size
class of individuals with body length greater than 5 mm
was shown to increase linearly. In an analogous way, the
cumulative biomass was shown to increase in a saturating
manner.
Key words: Aquatic insect, body size, individual
number, biomass.
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